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Abstract 



PROBLEM TO BE SOLVED: To provide a monochromatic semiconductor light emitting device having a 
good color tone and insusceptible to light emitted from a semiconductor light emitting element SOLUTION: 
The semiconductor light emitting device comprises a semiconductor light emitting element having an 
emission wavelength of 390-420 nm and emission color from near ultraviolet to violet blue where the visual 
sensitivity of human being is low, and the wavelength of light from the semiconductor light emitting element 
is converted by a fluorescent material having a monochromatic emission peak. When the visual sensitivity of 
human being is taken into account, the light subjected to wavelength conversion by the fluorescent material 
is apparently insusceptible to direct light from the semiconductor light emitting element, and thereby the light 
from the fluorescent material has a good color tone. Since a semiconductor light emitting device having a 
desired emission color can be obtained by simply varying the fluorescent material without varying the 
structure of the semiconductor light emitting device or the semiconductor light emitting element, fabrication 
cost of the semiconductor light emitting device can be reduced. 
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mftcotegmmn^x <omm %&cofcmz%®x 
* h<r>x\ mh^%&m&m.<n*mfomms.m% 

[0030] *%w<D*mwmmm$ . mwuz^m 
^mtm^mmix^i^mwmt^mzts^x , ± 
ii^mmm^a. m.^m^3 9 o nmj^4 2 0 

lz£ 0 BiS£ixT . ?BftfcS#4 8 0 n mJbW 5 0 0 n 

•tZ>mffiteffitZ>Zb£ftWlbLX^&. 
[003 1 ] +5ftWKJ:Wf , JJE^ftftMeSHtfc 

[ o o 3 2 ] ±ie^*^^s^fcv^T . ±ie 

tmWmM^t^m^ 3 9 0 n m7^4 2 0 n m 
tU ^*^*^0^^^3 9 
3u ±E^*»3K3R^>«3t«** t 4 20nmJ;0t) 

mj£te&m-rz>£oiz%hfre, % ±.mL%.fcfrt>cr> 

3 9 0 n mj^4 2 0 n mtcl" h Z t lz£ r> X . 

[0033] i mtmmcr>*m#mMm.i±. urnx 

S r, A 1 14 0 25 : Eu, 

Sr 4 Al 14 0 25 : Eu, Dy, 

L 10 (PO,) 6 C 1 2 : Eu ({IU UiBa, Ca, 



Sr 2 Si 3 0 8 • 2SrCl ! :Eu, f fs^itSSSft*: 

[0034] jjesaueiBt: ifttf . ±fe¥gftH3fcs 

[0035] xmxv^mtkmimmj.. mw±.iz¥m 
#mm?t:%mLx%&*mftm£imz&^x. ± 
mmftmmm* mammi 9 0 n m ^s4 2 0 

nmtf>ijMt3fcS:WU ±fB^*f^*^*^^ttJit3te 
fciOHKBSiVC, ?BftfcS* { 5 7 0^7^60 On 

[0036] wit iiiff . ±.m*mfc%ymwizt5 
ahosjss******:. a*»*t±, ±iem^ 

<0l»SrStt 6 i t * < ^*^3^ia*^ HiSt SfiS 

[ 0 0 3 7 ] ifc, ±IS^ft^SS{cfcV>T, ±IB 
4 l^«3IHIW43Wt«*& f 3 9 0 n mM4 2 0 n m 

mm.<ry^u^m.^Lm< . tit. Kwtzmwt 

±M*m&mm^<n%m.%tf4 2 0 nmj: 0 1> 

itLXLZo, Uztf-oX . iiE^^fBtS^O^ 
3 9 0 nmM4 2 0 nmCfl^Itti'it, 

[0038] 1 HSI^®<O^E«jf^gti, ±E9bt 
ZnS : Mn. 

ZnS:Cu. Mn, Co. X'mZtl&&KteCDmcr>o 
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[0039] mmmmizxm . ^awwat*^ 

[0040] i gtMBBsnrowHifflu. ±ia*ft 
*. 

[004 1 ] JJEHtfiBSK: J:*itf. iE^NHttBt* 

i o o 4 2 1 *fc , ^^^ft^^ati. 

[0043] i nst^!s<o^#i^S{i . mm. 
<^«r < t i -a t jje^flcfbat^ t tfiimm 

[0044] JJEWBBIRK **itf. ±E9bfcKSr*0 
T«A^»il^±ie^{*^t^*^^aiSW, 5111 

[0045] i mmm<n*mwmsm±. ±xmw 

[0046] JJEIdBBSSfc .kfitf. ±£¥**fBiai5 
WitfAIKyr»CJ:or±IEa««>A«il» 

±M&t±®miz%&ixz%ytMz±-ox . *mt*%im 



[0047] i mmmmmwm^mt , ±ia«* 

14. *-yr^<0V7yMS*#*4y-F7U-AT 
*>9. JJe******^!, ±lfiU-h'7U-A^ 
•yTBttnwyhUcomzRmZtiXte*). i 
3 — ~xo*) - H 7 iz-Atv^-'-fyf -< yflzX o 

<!WcJJBa***%«S<iT^4 kftt. ±!22o<7)'J 
- K7V-A«0^< k i-SSi: s ±£imi*^t*^ 

[0048] JJEISM0BJIMC J:*ltf. JJB*»ft«3t« 

%mh<r>x\ ^mmftfr^mmmzmm: 
m^hcDmm^^^mm^tmmtitmx , m 

ffliZEatiWW** WX\ ±MiMt/ti¥<omM. 

[00493 i mmB<r>*m»m3m.it. ues* 

14. ^•y7'^<0"77>'haPS:W1-S , J-H7V-AT 
h 0 , JJB i NI*«36SIW4, ±IB 'J — F 7 

■5 — ?co'J-H7U-A{C7-f-\'-^>'r -f 

mza-T-4vy%mznmv,x. h&-t<>?& 
m±.izummtmmztix^i tmz. ±1220 

[0050] JJEiai}B«CJ:ntf. ±IE®3tft^. ± 

?0>&mt m&i mmMm%)-iz%&cr>x\ 
JJE3— f^y/awfcio-c. jjMmwwat 

[00 5 1 3 1 mmB<vm&m£mt. ohm* 

JJE i N»ftf63ie3!H t **tih-r6*fjtlllB*«i, ±IEft 
[0052] ±IEHJ8JBJStCj:ntf, ±IE^»ft»3t« 

si 1 ^. c«]i(fAu^A i , cumo&mu'r-im 
^x£m&±izmmu.z r ) . *sv^4, &«7^- 

&. uztfix. vtmzmmoi,z. ftK&izft&t 
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aaawc**. z<vm*m&*iizt$^x . mm 

[00 53 J 1 Hi6^B<vm9*»3(a6H{i. JJESfls 

[0054] mmmmiz xtm. ±igam<m»tz 
iz^x.wkzzhtfmx-m&imtf&K, u» 

[0055] 1 !»?8<0¥®ti»§ilBti. JJEPfl* 
[0056] ijeiat^figt ififcf, ±fEffigtc#£iE 

itnio-c, Uim%nmfk(?msmmtf2 uzm 
±.?&tmz^#mgmmfo&rffo±.-t&. *<» 

[0057] i mmB<n*mfcmMwn. isam* 
t±. &m&tfmtitzmfiLX'*>') . ±iewi«ii 
to . jjafflR^aa»fc:««WK«a$itT ^ & k 

«*6k*(c. ±tSiiit8)I£co±tc±fe3bfcft#iEB£ 
[0058] ±IBISSfi^ffi{C ±gE«3fc*S-JJE 

tz. ±.m±mm\i. m*mftm.m?tm%ftk£ 
[00 593 i mtmmv>*mfr%mmi. mm 

TO. iJe^SiW^RE^tSmWfc^^^-CfcO. 
JJE^#jBW^4»<oaj«*<%J«5r< k fcHKSrR 

mzu zmm* h nwMKimm- & &±®vn m 
t . ±immtf±mt±®K£'kiixx o & . 



[0060] JJEieSk»!BC ifitf . ±IE¥gft?Bfc3ii 
TO.LiE£8fc, B-^*fctt#H»«*>#*««&# 
PJilfAu^A 1 , Cu^&gW-f-fcffl 

mtfmx-bz. z<vm&%immzii\\x . ma 

[0061] i mtjgffli<vNi*»3ia6Ui, ±iesf* 
a. temmmztitzmx-hr). ±g&mmm 

TO. ±K^<o±SB^«i!»fclBW<lt»«$*iTi3 

v. ±m.!itmz}i^x%tfmsi- zwizmvbnx^ 

5. 

[0062] ±tfiHiSMc Jfitf . JJEabteftOJWi 

H?mmzi3^x%tfsiMits>mizmit>tLX^&e> 
x\ zcoRmx-mztizmi.mmizwiSkV&izti 

ft^BtHi 1 oj^eai! k mxfc t (nwrnstftevn-iztc 

[0063] 1 lOBBJBW^frfbiaSiBi^ ±IBSft 
[0064] ±ieHSfe^!B{Cj:fttf, *#(*%3t«TO 
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[0065] i mmm<n*mwmmmi. ±m& 
wtzmibtix^z. 

[0066] iMimmmizztiii, ±.im±mmm 
tfmtz>mmvt>tit:%ftftcomz£~>x, 

m.frt>(omi.£x%.£%mtix^icDx\ fm%±<n 
mmm^^mwmMmz^h. ttz. mmtm 
sta. mw%ytm?fri>i%fe<o$m$:}3\tfz®.w.izb 

m$ztLZ><ox\ mytmzttth¥mft%ytm?<7)n%. 
mxvfmmtfmmziix . ^mwrn^m^m. 

[oo67] imwmmtom%km±. rn^^z^m 
frmmmmLxzi^mfommmzii^x . ± 

lE^ftflftgtTO. ?Bftfcll#3 9 0 n m^jM4 2 0 

ss 3 <Difft#i ti&zionmu. 

jfcR#6 0 0 n mj^6 7 0 n mWjS^^^i^^f 
-?£#tft^oaM£#U ±ieS2co®3t^ 
(i, Hftfc^ 5 0 0 n mT^g 5 4 0 n mCDiS^fSilSC: 

^ftftii. ?M:R#4 1 0 nmM4 8 0nm(0M 

eei. is 2. ss3<os^*^as»«ofe<aw#. 

fi^T'&ft^£#B&kLT^ft, 

[0068] ismnnzxna, iM^mftwtmwi 
A®<nm&mmz&\ l wmmmGtz>±iz. ± 

3tTA iof. t L , ±IE» 1 ft£Sf5 3 eyffifcfr ho 

jje» 1 7i^3<n^?ixv>mfofrb<witi> , ±ie¥ 



[0069]4fc. ±fe¥##f63£§£EKi3V^ UB 
4^*%**^ {i%*»ft* { 3 9 0 n mJ 1 ;^4 2 0 n rn 

izifi-iX, IM^fcMMTnm&M* 3 9 0 n m 
7^4 2 0 nmtc-f ft ikK^T. ^ttflftSiao 

ft. 

[0070] 1 $trej»0£ftro%ft£»** ±E» 1 

M 2 0 2 S : Eu (fflU MtiLa, Gd, YfrbMiiti 

0. 5MgF 2 -3. 5MgO • Ge0 2 : Mn. 

Y 2 0 3 : Eu, 

Y ( P , V)0,:Eu, 

YV0 4 : Eu. TflS ft ft Wtfft 
*»— 3ifctt2tLb&»4.*'3. ±lfiSI2?»#(i, 
RMg 2 A 1 16 0 27 : Eu , Mn (fit. RtiSr, B 

RMgA 1 10 O 17 : Eu, Mn (lit, RliSr, Ba 

ZnS:Cu, 

S r A 1 2 0 4 : Eu, 

S r A 1 2 O4 : E u , D y , 

ZnO : Zn, 

Zn 2 Ge 2 0 4 : Mn, 

Zn 2 S i 0 4 : Mn. 

Q 3 MgSi 2 0 8 : Eu, Mn ((ML, QtiSr, B 
a. C*frhm\i1xh^-fi\i)^^Ztz\i2W±<r>Tt 

rn . x-$kzti&%mnm>o*>. \,vrtLt^>tn 

A 10 (P0 4 ) $C 1 2 : Eu (<1L, A»iSr, Ca. 
Ba, Mg, Ce*^3UfftftO-fit*>-o4!t(i2W 

XMg 2 A 1 16 0 27 : Eu (fiL. XliSr, Bai>t 

S(f flft t 4 «:JilWSr<WE« ) . 

XMgA I , 0 O 17 : Eu (f!U XtiSr, BaA^S 
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ZnS : Ag, 

Sr 10 (P0 4 ) 6 C 1 2 : Eu. 

Ca 10 (P0 4 ) 6 F 2 : Sb. 

Z 3 MgSi 2 0 8 :Eu (flU ZliSr, Ba, Ca 

SrMgSi 2 0 8 : Eu, 
S r 2 P 2 0 7 : Eu, 

CaAl 2 0 4 :Eu, N d , X'&titl&i&ytfoiDMcO 

[007 1] ±f2HSfe»<lK Xtilf . %mgtfi3 9 0 
nmJ!>S4 2 0 nmCOohCO^-ftl^^M^^tl 

mftmmttm^xh. z^^m^wm^m. 
mzzbizi^x, sjtf, feet 

fe, life, #fe<0»^WlW#«*»fc:8fe3*Vt. & 

4a^fs«w«^"r<oa*«3t*, 
0>m%ommmm±.ix. mm*£&mm& 
[oo72] 1 mmmm-mwrnmrnt. jjejb 

1 , IS 2, 83tf)38fcftti. *£*#1 0 0 

b LT, ±128 1 W3t3ttW» 5 0 S*%«± 7 0 *»% 

ot, ±t28 2 osbtfttf 7 M%iiit 2 0 

X'hh. 

[0073] ±s®mm.iz xtnf , ±e» 1 <?>i» 

# 5 0 S*%JS± 7 0 «Jr%WTs ±128 2 

7 S*%fcLt 2 0 S*%J2lT , ±f£8 3 OSbfcfttf 2 0 

m&%&±3 0MR%aTX'bh(DX% ±S3&20)Wt 

mmtm&nmzitKxm&tf&^m 1 oat* 
tt*<am-r&#£i, fcj:t/s3^7t** { aj»f-ti.*fe 

[ 0 0 7 4 3 Z Z fcfclr >T , ^Nlfr^tiSilOfftJtfe 

<i. ^2c7^3t*Wli^it$* { 7ai;%J:0^^i:. 
#fe#*>o££f!oe£K& 0 - ±128 2 coibflfc^ig 

fet^i. ±ie^*^^sc7)^fe(±. 83 

Wfll**«aMWW36 , 2 0M%J:9*«rV^, 
*»ofcfc*0&fetcfc 0 . ±128 3<r)m%fc<7)&£m 



[0075] 1 mm&m<vmftm;£wii , ±t2&± 
una, ±iggs 1.12^3 tf>at3eft*ax/cte o , 

±f2£f±ffili?)fi£^*r-ri>±i28 1 , 82. 83c0$ 

[0076] ismiHmizxtitt. ±.mi±m^m 
mzmhtuwtfo<nm.mmz. o. 5ia±i 

tt^i^fWBia&SjW&WU . =5nB. ±f2Jt*#l 

j: < t . *mft%mw<r)m%<r)mm 

6<46t*tfeiB*«»a<*4-*, ±f2Jt** { 0. 
Bf< fri t |C6i»Wt l£o, 

[00773 1 mmmmcom,m^mm^ ±te¥$tt 

±12gftS^WE£^}§StfT#fttl>#. 

[0078] isBSommzztiK* ±m*mftf£/m 

ftmmzm^itjik&ftm^-thnx'. zm?- 
7 < )v 9 \z x ~> x. m^m^<m.mmz 9 

[0079 3 1 Hffe»!Bco%)|gSi^£Stt. 

mzm&t&Xoiz, ±M^wmm^-com®.& 
b , _hi em i oibe*w«}6i«fi t , ±iem 2 £7)«*ft 

t . ±128 3 <0S3t*OlBl£«ft t , ±158 

1, 82, %3<m%w<om&mb, ±ma±mm 

MC*«-*±jE»l ,82. S3«ft^)tll«0 
it&bcoo hoy}fti< bi>— ->iWmLX^&. 
[00803 Jj^fUHIVc ifitf . ±I2^»ft^H 

s*^oaj»^±ie^ 5-7 ^^^3titttca^ 
1 4 i 3 (clWE**-3«JlW«clWl $ *i & cot- . ±12^* 
&Fm.frb<r>mit\i. 1MM7-7 <>l9lz£r> 

k'*%< T Mlft36*oK3 > h 5 X V<F>7)1 
[0081 3 1 HMJg«0^3fc«^g(i, UESBt* 

[0082] ismmmmz xtm , «*»t*%ir«i 

[0083] 
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[00843 01(a), (b), ( c ) (i. 

[00853 H1 ( a ) ti, mm<n*mmi®frk% 
<&mmx&f-7 att, wmm? r a rm. 1 a 

ENaaft^y>AJMt^H)im»tMi2<0Hl (a)C 

[0086301 ( b ) awtto^wtwm^fe* 

7 b(i, »«tt<osfc# >j •> j>*m& 
mm 1 b±c . Niiwj •> A^t-^^ttfl 2 . 

«S5*qBj«$nr^ii:ftfc. ±Mipmmmm4<D 
ffl^--y Msgs t pifflA-., Hm«s6 1 coiat«8i*aE 

[00 87 3 01 (c) ji. a«*ais-e-c3t*jR0 
ttit^^ro*#*^»i i &*tfflrffi0T'j)^„ .r<o 
^nmws**? 7 c \t, ie*tiwr 7 r a ra« 1 a± 

(01 <c) KfcVvai^7T4TSfila0>T*) 

frb%t>pmmmn&4*m<mmLx . ±iBNSgft 
*''j^A^b^^(*i2onaiffi(cN^\'-x Km 

ffi5 kftfc. Pffi«ffl«fi4««IIKPSffl 

^yF*S6£»Jfcl/U*$. -eLT. 01 (c) tc^ 

m@6 fc. AuH*>^&|>£JgAy7 0 l 6a, 1 

6 b t J: o T . ¥*tt»3lSfrF 7 c OT*(CEB LfcE 

Offc3t3CJliJE-9-7T-frSlRl a£S$LT01 

(c) l=feHTJ:*ttt»S<l4. 

[00883 ilE^HIWtJBt*^ 7 a . 7c<o|g 
Ifttl^r-fTS&l a{i, ZnO, GaN, SiC, 

ttfBfcSi 1 7 b fcBlt*SWtt*>SHbJf 'J •> AiR!|«cS 



«lbli, SiC, ZnSe, S i ^<9fl&OttS$£fflV> 

ffeJKJm bii, JJE^NIWWHSl bOTffiti«S«: 
»*LT. ^ttfBK*?7btt±TWfflfc:«Sfc»J* 
T#S<0T% f&M*a«l amLX*miZ2mim 

z m^h^mmatmi a, 7b m^x . h-*> 

[00891 ±S&*m#mm : ?7a, 7b. 7cCfc 

(InxGayA 1 zN (x + y+z= 1 , O^xg 
1, OSy^l, OSzSl) ) #ffafcKlffl?* * 

[0 09 0 3 JJE^flcftJHtT- 7a, 7b, 7cll 
ttfifl«#3 9 0nmH4 2 0 nma-C«036£Sfe3tt 

0nmJ:9i£v>t, MQP>BMXSIW6b IXtmZ 
90nmJ:OtMv^. i^4A*tc** ! firjlij'M«tc 

[ 0 0 9 1 3 <Xfc. *%HB«^(*l&3^SCfflV^n 
[0092 3 Tf£^« 1 fc«tlXS2(i, ^iS^f- 

(nm) fcHWcSl/CHft. «3lW)«KOfHitt, # 

life. Sfe^3t#^ov>T^t-^jS^ t ty r S)gO 
[00933 

[an 



(&4) >02-17 



1 000 (P2 0 0 2-uD0 0 















( n m) 






La 2 0 2 S : Eu 


6 2 3 


© 




G d 2 0 i S : E u 


6 2 5 


O 




Y 2 0 2 S : Eu 


6 2 6 


A 




0.5MgF a - 3. 5MgO'GeOj:Mn 


6 5 8 


© 




Y a 0 8 : E u 


6 1 1 


A 




Y (P. V) 0 4 :Eu 


6 1 8 


A 




YV0 4 : Eu 


e i 8 


A 




C a S : E u 


6 5 5 


0 




CaS :Eu, Tm 


6 5 0 


© 




B a M g z A 1 i 0 O 27 : Eu, Mn 


5 1 5 


O 




B a Mg A 1 , 0 O 17 : Eu, Mn 


5 1 2 


o 




ZnS.Cu 


5 2 7 


A 




SrAl 2 0 4 : E u 


5 2 2 


© 




S r A 1 2 0 4 : E u, Dy 


5 2 2 


O 




Z n O : Z n 


5 0 8 


A 




Z n Z G e 2 0 4 : M n 


5 3 7 


O 




Z n 2 S i 0 4 : Mn 


5 2 5 


0 




Ba 3 MgS i jO B : Eu, Mn 


5 1 2 


o 




S r 3 M gS i jO s : Eu. Mn 


5 3 2 


0 



[0094] 
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(n m) 






(S r , C a , Ba, C e ) 10 (P 0 4 ) a C 1 a : E u 


4 5 7 


© 


B aMgjA 1 3«0 S7 : E u 


4 5 5 


© 


BaMgAl 30 O, 7 : E u 


4 5 2 


0 


Z n S : A g 


4 5 0 


A 


S rio (POJ fl C l a : Eu 


4 4 7 


O 


C a 10 (P0 4 ) 6 F a : S b 


4 8 0 


A 


S r 3 M g S i z O e : E u 


4 6 2 


O 


SrMgSl 2 0 8 : E u 


4 6 0 


A 


SrAI 12 O n : Eu 


4 0 0 


X 


S r 2 P 2 0, : Eu 


4 2 0 


A 


CaAl 2 0 4 :Eu. Nd 


4 4 0 


A 




S r 4 Al u 02s : E u 


4 9 2 


© 


S r 4 Al u O M : Eu, Dy 


4 9 2 


© 


(Ba, Ca, Mg) l0 (PO<) a Cl 2 :Eu 


4 8 2 


0 


S r 3 S i 3 O a • 2S rCI j : Eu 


4 9 0 


A 




Z n S : Mn 


5 8 6 


O 


ZnS:Cu, Mn, Co 


5 8 0 


O 



tzMZit, La 2 0 2 S : Eu . 0. 5MgF 2 • 3. 5 
MgO-Ge0 2 :Mn,CaS:Eu, Tmcr>m%,fa 

tt. SrAl 2 0 4 : E u P)1&yttkfftttMX'fo h . 
« 2 J: 5 fc. W^«KO»fe<9lS3efeS'»* 
fcfttCti, (Sr, Ca, Ba, Ce) 10 (P0 4 ) 6 C 
1 2 : Eu«flbe**q[Htr*0. *VMWE<0*ttfe<0 
83fcfe£f*4fcft£tt. Sr,Al M 0 2 5 : Eu, Sr, 
A 1 14 0 25 : E u , DyffM^WIfiW&X'hh. 

c o o 9 5 j H2^7i±. xmicomtmmizm^ 

mUcmX'fol. Wf*UD0t, flittfiifcft (nm) X' 
fc9. NNWiffl*r9Ue (%) 
[ 0 0 9 6 J *«HBCffli^ft4^»*JBt»TO«3K 
jfcKii, 3 9 OnmJ 1 ^ 2 OnmtJ)S. J: OfiM'Sr 
3BK»*«Hli. #W*JI** ; F<o?Bt**fcJ: , }liiiB 

[009 7] Witf. 02 ( a) C*cr3bfrfc0 . 5M 
gF 2 • 3. 5MgO-GeO !: MnC±oT. 658 

02 (b) 36>^<J>*«5rJ:o(c, 4 1 Onm 
7^4 2 0 nmOfcfiefflfcJBfciftfi^t:-?**^-* 

mx'hh. 



[00981-^03 (a) t5r«bK«tLa 2 0 
jSiEut, 6 2 3nmC»J|£»££-?£*rfi* 
fe<0»36fe*»J:afc-t6«^, 03 (b) j6»fe!Bfe*» 
=3:«J;3fc. 39Onm0)ft£jftjt**?6^fMm 

[00 99] **» SbCfcO. 5 M g F 2 ■ 3. 5Mg 
O • Ge0 2 : Mnfcii;La 2 0 2 S : Eu<7)I)jg& 

£®ig1-&¥gfrfBfc*^fS*&&#3 9 0 nmi 0 

^sv>t, Amzm%mmzmitit&ztt%&<?>x' 

[0100] JJBSftttWWc fc , *3HH<0HieBJBT 
ti, Gd 2 0 2 S : Eu, Y 2 0 2 S : Eu, Y 2 0 3 : E 
u . Y ( P , V ) O, : E u . Y V0 4 : E u 3f#f"Jffl<iJ 

xv^mztmmftmTnmKzm^x, m,m 

%cr>t'-7tf6 0 0 n mM6 7 0 n mCOft&COftlZg. 

[0101] H4 (a) fcTjrfStsWBaMgj 
A 1 16 0 27 : Eu. Mnt, 5 1 5 n mfc&ftifcgtr- 

(b) ^hm^ii^kiolZ. 39 0nm<7)?&ftifcK£W 
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[01023 -3r, 05(a) t^taat«ts r A 1 2 

O, : E uT', 5 22nmfca3te»&t-7£Wt*« 
&fi%X&&&X 0 t-fim^. 05(b) frbWbfr 
0 fc> 3 9 0 n mJS4 2 0 n mOttftRSKftX 

[0 1 033 **. f^BaMg 2 Al t 6 0 27 : E 
u, MnS^SrAI 2 0, : E u^SjjgifcKCDtf-^te 
3 9 0 nmi 9Mifcft(IIK£>6^\ 
WW6^¥Wt%%&tf3 90nmJ:"3fflV^ Aft 

[0 1 043 iiBSbfcftfcWct , *»^aegJB"C 
ti. ZnS:Cu, SrAl 2 0 4 :Eu, Dy, Zn 
O : Zn. Zn 2 Ge 2 0 4 : Mn. Zn 2 SiO, :M 
n. Ba 3 MgSi 2 0 8 :Eu, Mn, Sr 3 MgSi 2 
0 9 :Eu, MnS?#fiJJM8B"C*4. <I)fl£>?) 

^ i k X\ X 0 
^aj»3fc*fflV>T, JBte»5<0t:-?#5 0 0nmfl 
S 5 4 0 n mWm&nyUZVmt h Z k & . 

[ 0 1 0 5 3 06 ( a ) &fit$k%!» ( S r , C 
a, Ba, Ce) 10 (PO 4 ) 6 Cl 2 :EuT\ 457 

06 (b) frt>Wt>fr%£dl l Z. 39 0nm 
7bM4 0 0 nm<0««KfflK:f63ie»[^)t-^ 

WTfc*. **» ®3t* (S r. Ca. Ba, Ce ) 10 
(P0 4 ) 6 C 1 2 : Eu0>JBj^£«Ot-?{i3 9On 

39 0nmJ:»)lHJ:. AttKWW'S: 

tz. *mft5£/@isizmmtix^&®m®ftizi>mm 
mzxi mmncD&TcDfm t . 

[0 1 06 3 -*, 07 (a) t^ttffi*WtBaMgA 
li 0 O„:Eut. 4 52nmt^jgftt'-^5:W-r 

h#&<7)m&&mit-r&i8r&. 07 (b> *m 
^^^xMmm^zmmhntfmm-b 

h. *#. MBaMgA l 10 O 17 : Euc7)I)jgifcR 
<7)e-?»i390 nrnCW^, 4^ 
&?6ftfJSi L ?)?Bfc&*#3 90nmJ:DI^L Af*l= 

^<mmz x mm&.<r>^<r>wmk . 
[01073 jjEnawwanct. *%Bfl«nM^«-c 



ti. BaMg 2 A 1 i 6 0 27 : Eu . ZnS: Ag, Sr 
10 (P0 4 ) 6 C1 2 : Eu, Ca„(PO,) 6 F 2 :S 
b. Sr 3 MgS i 2 0 8 : Eu. SrMgS i 2 O s : E 
u. S r 2 P 2 0 7 : Eu. CaAl 2 0 4 :Eu, Ndf 

zkx\ xymmiz*mfcffltm=F<7)m%z. m, 

jfcftc7)t 0 -?#>'4 1 0nmM4 8 0nm«tfe«3EI: 
^mt&LktfX'th. 

[0 1081 $4>fc, ttfflffljfctCJB&T, S r 4 A 1 14 
0 !5 :Eu, Sr 4 A 1 14 0 25 : Eu, Dy, (Ba, 
Ca, Mg) 10 (PO 4 ) 6 Cl 2 :Eu. Sr 2 Si 3 0 8 

• 2SrC 1 2 : Eu^!£^<9'3t>0Hvfilj&>— 

o. tfzii. imzm^&zkizx^x. wsmfctm 

t*ma=F<Wmm . Mfc&«t-?#4 80nm 
M500n mWWSfetfHKfcSeilW- £ d i: 6 . 

[0 1 09] Sbfcfrfc:* ZnS:Mn, ZnS: 

Cu, Mn, CoSrffl^SitlCiOs -^WsftSt*^ 
tf>SfJSt3fc£« IMJIOt-?#5 7 0nmJ^6 0 0 
n mtf5«fetf)3Ktc3EMW-6 - 1 * . 

[01103 OT. *^0H«OHtt^«cO*»*fBt^S 
tov^0MS:#!itTPt<Ue H J-rS. 

[01113 (moSOBKB) 0S (a) J'jM (c) 

ffi0T*>l>. 

[ o 1 1 2 3 08 ( a ) a. $m®.mmmi-z>*mft 

®&MmkLx<o±-ivmuz£^x , tm-mw% 
7 a zm± uc 7 y rs^#f*^^a^Brffl0 

[01133 ;:<0¥«ftcf£lgSWi. LXWJ- 
F71/-A 1 0 1 *)jfeSSlc. * ? 7JBtt<ZWC&&"? 

1 Oat. ±K^ftfS*3R^7 a^WitfX^s/ffl 

^3t* J f7aC0±ffit|gtt^n^Pffl]mfii6a*>'. 

(i'Au, Ai. Cu^*^=5:S^mr7>f-\'-6p(cJ:-j 
T U - H7 U-A 1 0 1 (DMM^ 1 0 b MMESflTlt 
6. 4^, ±ie^#ft^* z F7 a<0±1Bt:ift»t<3ilfc 
Nffl|f|fig5a7^. ^JRV-f-^-SnCioTtfflJwy- 
H7W-A10 2O«ffiSl0c(;«ttSilTV^. * 

0 1,10 2c7)±a5^. 9bKft«riH»$«fc0litfi83t 
ttox^df ^am^ot-^ Kgjli 1 3 0 IZ X -> T^ih 

fc. ±E^(*^« ; F7ai:U-K7^-Al 0 ICO 
7"7yh«i0aiij^til»«i Hi. ¥^«tH 
7 a*»fe<0**l»«L^v^«fl-C*ii{J»CIB« 

^. Ui^mfomm? i a y - h 7 u-a 1 0 1 
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[ 0 1 1 4 ] H8 < b ) 14, «Stta«$r^-ri»^* 
SS3fc*?7b£fii;u gftfr^ifc^^y?'^?) 
^ihfflBli: lZcr)*-)Um%il 3 0£4oT±ffi¥S 

7 b * itit 7 yrm*m»%mwm 
mmx-hh. 0+, las (a) iz*uz*mmmm 

x. mwzmwi'-SK. 

[oils] zcr>*mft%ftmm. ±u*®mm 

: F7bc7)Niim@S?5b*\ 'J-K7P-A1 0 1(07 
hSEl 0 at. WiHT-f yWJ&n&JtihtPbD: 
&mW,&?>6otttti\3.Au -x.-KdfvffllB, Ag -x 
^MMHtt»6«r*««! 1 5fc J: o -cSSffiRSfi 
T \> * . ±f B^af tiMSl 1 7 b co±ffl(cS»t 4> 
fifcPHMW6btt, ^JSV^ J r-6p(c«k')Tia8 
( b ) vtfcWO t> - H 7 U-A 1 0 2 1 
0 c fc«H3*lTV* . * IX. ±Mi*m#mM=f-7 
bfcJ:rfU-F7U-Al 0 1 . 1 0 2tf)±»* t . «3C 
ft^^^^-^HfflJUl 3 0^J:oT*fih$^ 

ttffc^7b<0±T£iWt6ftfcWfi6b, 5bt4, 
ft#c7)G a A s a P^O^*^?t*^ t Pitt? 

ftsw. mk<7)*m#mimmzm^e>tifi: y - h 7 

[ 0 1 1 6 ] 08 ( c ) 14, *£J#ti*$£*-<ri>¥*tt 
f&ftsg? 7 c d^^^Si 1 7 c fc U — F 

7U-A10 3. 1 OSfcSr&gV^-fcfflVvfKii 
ttLT. «3t*t»»tF1«:5y7Wtt«>»jl:ttBi:U 
T^-;UH«Hg 1 3 Ofc <k oT±ffi¥zSft?Bfc«?7 
c ££jh L/c 7 y 7'S¥gttlBfc3§B<7M0T'J> h . 

[0 1 17] £<0¥**5BfctgaBi. 2Hfc*ffoLTK 

as*ifc y - k 7 u-A 103. 103 oaac. m 
tixmf-?*7y\>n*m&Lx^h. z.<r>w? 
iyv 1 7(4s ifrhtc-iXimf&X'b*). vrwy 

h 1 7 <r)±.WMtWB&Mk 17a, 17 bjWKSSfVC 

?m c «sft!ffl!iE (hi ( c > tztmzimvm 
m^7cff)T«m) imzitx%mzixx^z>. ± 
sitmfcmm? 7 c mmmizmi^titz pmmm 6 

•fyv^y h 1 7 »±fflfcUgi£S<UtlifflBK 17a. 
17blcJgK3*iTH6. JJKr/7^M7»iI 
fc»jS3*lfc«ffiKttl7a. 17bJ4, y-h'7V- 

AOftJggffl 0 d , 1 0 e cshsl-c. n&tm&tmz 

mix^z. tlx. ui^mwrnm^ c*>4v 

t^yhnt. y-F7k-Al 03, 1030 
/UFfflill 3 0(c4-5TMihL-T, yyTmt<r>¥mfo 



^gttfBfcS? 7 c Sr-fT^y b 1 7fclIieS«LT 
W77yM7t'J-H7U-A103, 1 032r 

ftix^ftmmimmzm^mmz titx* 

[01 18] 08 (a), (b), (c)iz^Ltzyy 
(a), (b), (cXV&itzmffll&ZliLXtS 

0 . wtc08 ( a ) , ( b ) iwmmtmwt. *m 
&%m?7a, 7 bfrttmztitzmwm&Kmft 

thtzMZ. U-H7U-A1 0 lC0-?^y bgPl 0a 
mvTBmzB&ZtlX^Z. JJEt-A'KMffil 3 
0(4. x^^SiiilWcCT^tfy-yny^Bi, >71^ 

ySJfli, httB»0*^**tftJ!8* 
ftl4t-;PHffliil 3 0£Mz$>-t l zft&ZltXi>&^ 

*\ t-;uh-8)i§i 3 ommfrbmmye&w 

a. 7b. 7cCWoT««»l£*«>**ik«*<'r 
*i. *-*Fttttl 3Q<D9Mfrl>cr>mmmmz 

£&%mo£itzmx'£h, tti. ¥m&mm 

7a, 7b, 7cj^>=E-;UFffl|§l 3O0>affifcl*|o 

7a, 7b, 7cKJ:68^^<0«&Wfcitf^$ 
»Sr^«t-|>itt-C#l.. C«4 3t. ^-/PHffllB 

from ftttifcttfflji!«cfcfcT. 

[0 119] (^20H«®) 09 (a) . (b) 

(4. *mm2<r)mmmzmz>mtow®m.z 

*l,tzW®mX'bZ>. 09 (a) CO^«s|6^®4, 

y-H7U— ai 0 \<7y?*?yvu \ 0a.Mz$&fo% 

mtttmz. *-)ummi 3 nfistmtittKc 
^ztmu. 08 (a) izyrsUzmmmmtm 
-x-hh. 09 (b) <02mi*»3ia6iKov^t. y 

-K71—A1 0 1 yVttl QaWzWifoZlt 

mhtmz. *-)vmm 3 immzti*^ 
ztm*t. 08 (b> iz*uz*m&m.mtm- 

Xhh. Ltztf-oX. 08 (a) , (b) iZ^Uz^m 

wmmm.tm-<r>m^^ttm\iz\m-ffy^m 
mizt5^xmmx'$>&. 

[0120] 09 (a), (b) iz^itz*mm%,m 
s(4, tmwmm=f-7<i. 7b^. ^77^77 

ybg?l 0si<r>mzWMthtmz, z.<r>-7^y hUl 
OaCffie«cl2*3E«LT. C<0fi3t*l 2tioT 
^*Mlf7a, 7b*»<5>O*<0afi«:S»-f6J: 
aCLtv^. -t=5:i?*>, *^*^tS : f7a, 7b*> 
t><nft& m^h-?^ y h% 1 0 a CJJBSft* 1 2 SrS 
SI-S^ttCi^T, ¥i«tMff7a, 7b*^ 
KZhtlZKimZltX. K<V%.W}&Z-&#>X^h<?> 
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[0121] JJBUBWJWBfcfcVvt. »3tttl 214 'J - 
h*7^-Al 0 lOV^yhgpi OaP^fttftfcLfc 

^>hg|51 0alC*N-vrSt3t*l 2*IHttfca»ILTfc 
J;v^. $>6U4. 3bte*l2*xlEv*yMH0a± 

Wi£ t )h{hmz&t)±tfz±ot l z3zmixh£<. m 

(i. mMif7a, 7b*>£>OMfc££i5ra?) 
!»CSWTK&la8%ft l 2 £ v«> y hSE l 0 a(= 

[0122] (lf5 3<9S«Sj> 01 0 (a) , (b) 

1BHT*4. Hi 0 (a) co^fM»flsffejeiK»i. U-H 

0 lflVe-^MBl OaKfcWC, 
ftSIs^ 7 a£ft£g? 4 ^tcrwa-r A V?\ 3 aS: 
K^LT. *«>±fc«)fc*l 2£ESLfcUtfM4, 119 

(a) fc*Lfc¥**»3K8»i:|3|-T'ib*. 01 0 

( b ) <r>^mm&m.\iz^x t . y - k 7 u-a 1 

0 l<OV>yh951 OafcJSHt, ^I^SfTa 

^fazmokoizTi-zi-TAyyi 3 as-geMLT. 

1 2fcBBLfcJa5«i, 119 (b) 
( a ) , ( b ) fc^Lfc^Sttf&^S t R-*)»IB* 

mm*. 

[0123] 01 0(a), (b) iza^x. Sffiiy- 
H 7 u—a i o 1 jfesSKJBjj&Siifc* r^cov^ > 

hSP 1 0 a WiSC, ^l«c^3t^7 a . 7 b SrSEML 

tJfx^xffifli, ^yayfflB. *u*>«Ii**>£ 
^rl»ri/3-f--f y^l 3a5r^L-TV^. C1C97V 
3-T-f >^1 30iC. ±Rv>yMa51 OartM* 

3tftl 2(4, 7U3-f-fy/l Sa^M^htV-) 

1 0a[*|(7)71/3-f -f>/l 3ai»yf-0^ 

*i.v^4n^, mmt&ztizXix. rva-T<> 

y\ 3±£flM-f 01 0 (a) . ( b) KfcWt. 
3KC*1 2tt'J-K7l'-A10 1«)7")yh9l0a 
flf!(c<^Bj£L*:A>\ 'J - H 7 W-jU 1 0 1 <F>±M± 
XZmoXolzB&lXtJ:^. 

[oi24]0io(a), {b) {z^-t^mwrnm 

H14. ±iS3btftl 2i4. T1^3~r4 y^l 3a^4 
o T . ^miftiBKSR^ 7 a . 7 b <0?&fcfH8A^B&3SSffi 



Kfai2<7)£xnmmzt5^xmmth±&tfm?L\-> 

%hixh. $tz. ttmm&tm-l a, 7bA>f>StfSIL 
JtfflBKffiJt* 1 2tKt4OT, 2lcitt 

[0 1 2 5] (3l4tf>ISSU$Si) 01 1 (a) , (b) 

[o i 26] 01 i (a) «4, mmtm.^th^m 

ttS*fcit±ttllBi: LTtf)*-^ HfiMi 1 3 2 4 
[0127] £0¥#*$3e§SUi. WfMi^-TStf 

aCD±mzmihtltz P0«ffi6 a t Nlimffi5 a{4, 

tornvj+sp. 5 nciot, ryyMBKSttU 

8iI«tS»18a. 18bK4H?Stt$iVO>S. 
<Ift^mMB18a. I8btt, 7" 'J ^ MSK36K 1 

1 8WTffl^l#@$itT, £*>g^iii<0Pi*IS»fc*T' 
KtTC^t. fcfc. ±K7°yyhE^»Kl8{4. tttt 
tt7 -f/l-A$:fl|V v Ci>4l\ 

[0128] <£L"c, ±iery y hiejss« 1 s±c 

±ie^#*^^7 a^fr&S 3 4 0 C. ^3tf*^^ 

h'flMg 13 2^011 ( a ) t^-T 4 3 
^Bfffl^^r-r 4 3 LT . f- •/ 7^5,5Me«0^* 

ffeseeasrjBiRL-cv^. 

[01293 ije^NWAcfftjesR^ 7 a try y vwm 

V\ Witf. ^^%3t^7aC0»#ttK#^i6^ 

^^7a*^7-yyh@ims«i 8tr*1oTKaj$ 

f4^(5ffl-Ti.^-(4. Pffl!imQ6afcNffl!imS5ai:A J 
[ 0 1 3 0 ] 0 1 1 ( b ) (4. 0 1 1 ( a ) KfeltS* 
IBKSR^TcSrflliiJaWi. 011 (a) <r>*mW.% 

%mgtm-x'S>&. ucWix. 011 (a) tmm 
(oim^thmum-eo^m^^nLx. mm 
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coi3i]0ii (b) nimms&mzto^x. 
m&%?m?7 ctt. ^mf*«3Wf7c^ai 1 
(b) izx^xmmm&mmmmmLxm 
mm- H&mtoftm^ cit, 01 1 <m c 
is t vt Tfli-c* * xmmmmizm $ ft* p mm® 6 

cfcN»ifii5c£, AuAyr£tftT7°yyMSH 
»«[18±<OB®a518at 18blZ&«m$mWilX 

-#>miz£nxwmizm®ixi>£\.\ zcoy-m 
m7v>himm.i8izmixmmicr>x\ is. 
mtftzttfx$$>. 

[01323011(a), (b> <wm#mamtz 
mz>*-frmm 3212, x.x^i'mffiimizmi 

tf^Uayfflli. ^u^yfflll. MBBI 

h fc . *4HfK90«fc J: 4*3t*^k* fi*RT* & . 
¥«MBe*?-7a. 7ca>4>*-^Ffflltl3 

2 axmtzto-j x w<xmmcr>ttttm -tit. 

tWt* ^frfUiaf^ 7 a , 7 c J: 

m, mmmm, mm. m. m&mz&tx® 

[ 0 1 3 3 ] fcfc. ±B J l ! **«iaff 7 a , 7ct« 
£T. ^^*^4¥»ftfftj(^F7b£flWBl, 

»c. ^*WmS?7b<0Tfflt^lS3*lfcNffilM 

^WifrJBat? 7 b <0±Hifc:Rtt i*>*lfc P UNtfftt . & 

ay^f ■v-t j: ott y y bffl&minmwz&a 

. JJE***WBH6T 7 b {i . S£*<7>G a A 
7 b tf)±TSffflt«ffi* *t £ *>T . t^3fec7> »J - H 
[0 1 343 (m5tOHife^JB)@12 (a) , (b) 

fflat'fei.. 01 2 ( a ) <oiN»*jBfciaitt. sttt 
u-coryyni«aaEi8±e:. «ii*»4>46»i9 

ZffiiLb. Z0)7 l J>bfflH&m8lX't)'>Xl§i® 

7b^i:a$iiT^i>. -et-c. ±eanjK»i9ortoi 
tc, *3^^-^o*3ihfflB§t ix<o^-/umm 34 



[01353 iwiftiftjiasui. iu»tteiw*xr 

9tt. *»te*-;H«t»l 34£ft«LfclS5fc¥#tt 
SBK*? 7 b Sr^Jg 1 3 4 *H-#«I 3 ggOKS 

9<ortfflt«^T, ryvnaBWi 

8±cO-^^S«igi5 18at iN»#5U(£3R^ 7 b Tffi<0 
Nffjmffi 5 b fc * , «Vtt««t««HMC iotJMI 

ixm®Lx^&. -n. tmftmm^ bnimiiz 

K»t6firt:Pia«ffi6bU:. A«V'f'^-6ptJ:oT 

r y y h bosk i 8 mmnvmu 1 8 b iztm i 

■c^s. iix<o«ff»i8a. 1 8b{i. ryybiEU 
ffiSl 8*JtatiH*L'S:v«ffiP3a«^)X/l^*- 

>u%ftLx , ry v hiftg£& 1 8«±ffia>£>ngraT' 

**TiB*T£fWW:3l*lll3*iT. 7yvM!«fflS 

1 8Tffl^M«fc£T'**j£tm>s. ±isryyME 

IMHR1 8±**^ffllB»l 9^rtfflt. ^N»*«3t3IHF 

s. iMz*mftmm?7 bti, sawGaAs^G 

a P^co^^^t^^ fc |3]«fc:±TPffii^«ffi6 b , 
5bSr^rf|.<0'C, l«*coy-K7L— ASr*ffltiiJffl 
T*6i:V^flja*»*fi. sflrti, **fcLT«±Ery 

[01363012(b) <&m#immmi. **fc 
LT^ry>hs«i 8±tami»i 9azmi, z<r> 

S^7 c ^«i4fcfttabtftS:4Mft$i«!«jfcll(lfifc 
19all ^f*^«i 1 7c^gntl>ffllffi^\ 

mm^-7 cmm^hmumzmwMru > 
vmm. 1 8 vrnwrmzmti x o iztm ix v . 

[0 1 3 73 ^9XX,if4f 

S^7 c tStl»«ffl* { «flL^fflI§^l 9 a€r{fx 
!>. ±IS^*^t^^7c(2^*««|fflffl^TtC(*] 

vxrv>bfflimmi8izmztixv&. mm 

y>-M^SS«18±^mffi^l8afcl8bt, Au 

^yTZitix&t&mztix^h. ±iemsg?i8 

a . 1 8 b 12, 0 1 2 ( a ) (C^ Lfc¥£ftH3fc3SHfc 

r yy Manas i8<o±ffl*^0^L^v^ 

yvhBII3HRl 8<0TBSPi*Bt4-C«*S<t"rv^S. 

=5:fc. sftfc utuutiery vhEaassi 8<offit*e 

ft^fe^7 c SWAWEHtltUT S i PCZhV 
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1 8 \Z?A XV 4 -f-tf V HfCio xm 

[0 138] £<3¥«W«fc}K§S»i, ¥#MBfc*77 
c ^^#*S«fflJH* E$7' U y 1 8 tcn^ 

as*** i t i. k v * o m&m i . 

[0 1 39] HI 2 (a) , ( b ) a¥*fMfc£KBC 
«t6*-^H«»13 4tt, H8 (a) . (b), 

( c ) o^-ii vm 1 3 1 Hawxnwr* o , jjk 

[0140] 11 2 (a) , ( b ) fciiVVC, JJBMin 
#19, 19attr'jyhEii£«18fcJMCJBjfcU: 

^frfBCSfrf S EHf * k *(c±i«jWt»» ft Sit 

[0141]4ft,H12(a), (b)<0¥#fls?Bt 
SHKcfcl-vC. ^ttfSftSH^b, 7cli, Hi 

(a) iz*itz¥mmm?7a.xi>£<. zo^m 

[0 14 2] (3f6<03SH^«) 013tt* *»Di<9lS 

6 conit^sic^ tt & wi^na & ^tmmmx'h 
i, 

[0143] i<0^mi«c«je8»i, H 1 2 ( b ) ICS 
Uc^frfg^Btfil*. l>#k PftgOtt 1 9 a 

comktixorvyhmg.1 8JtaRiaft.T, z<d 

#1 9 ac0^*^fe^7 cfcffiU:ffl!ffi#. 

^^7c^iiffi*^^^r';yh««i somn 
nmzmtbi. oizmix^z. ±n^mmm 

mi 3lzi5^x±.m<7mfom>e>ift£iilffi-bi;olzT 

t )yhw&msii8±.£tmztix^&. z<n^mw% 

5t*^7ciOmS6c , 5cli. 01 2 (b) tSbfc 

¥*ltt?&ftislHk r«c , ; < vrt ± r r 'J v h w» 

£&180«&ffil8a. 1 8b(Ctg^$^LT^^). ± 
UTVVVWm&m 8±tcSBS*Ut#l 9a«rtH 
tcJi. x.-K^i/fflJSfr^^iitMfittOSjtfflllgkL'CO 
KMUS 1 3 5 LXHVm&mM=? 7 c 
£*tjkLT»*. -tfC. ±IEftl 9 aiJit^t-rt-K 
ffli&l 3*>±<c. TOM 2jW9r£<OJBg**LT»R 



[0144] £O0S^<gfc:B{t3>^ttfSftig{Iti, 

i» 1 2 tt¥*ft%£s? 7 c cofmmfrt>mm 

M<ntiMlz&i-'CDmzX'Bi$.%tiX^b<?)X\ £X<?M 

ymi2<r)&mz&^x. satta 2 

*iz, mm%m 211, ¥#ft«s77c*>£>m5£ 

ttfx-tb. 

[0 1 4 53 mmmmmxn. mm 1 2 1 

fltmS fit V vWf . Sbtft 1 2 ti*-/W Kfflfli 1 3 
5<0±.<DMzBf8.LXh^\ ttz. flM3ftl9aOffi 
3 IX , =E-/U N'fflfll 1 3 fc^NWea**?? c 

«±«tfli*»fc«i6SKt=5Wi tfca. ±ie«£ 1 

9art-Ct>-5T±ie ; E-;l-Kfflflil 3 5c7)±tC s *7t 

< v7mx"mtmwM lt t J: w 

[0 146] JJBtt«Sftl9att, 012 ( b ) cn^m 

mKmmzmix'&KtzWitmMiz, m<orvyh 

[ 0 1 4 7 ] ^^03tIRtiiL^«i}S%4^. 

7 c £BL£f!ffl#gttK»fi!c§fi*:8f 

[ 0 1 4 8 ] ±.§i¥mft%m? 7 c tt. H 1 1 
SUc^MSfTa, 7b£fflW£fcJ:^. «f 

t, ^mtt*«^*i-i»¥#^^^7b(i. ±o8fc 

- F 7 V - A S- -t <0 * * f 4 k V ^ ffljS*«* 4 . 

[0149] (m7cr>mmm) m\4 (a) , (b> 

S-tBrffiHt'*!.. 

[ 0 1 5 0 ] 0 1 4 ( a ) li. icOfiM^i^l 

mfofrtoMfcmwmx-t) 0 . a 1 4 ( b > <±^*i6i 

[0151] i<0^Ni«c«3iai»i. ^7XX,-KJf 
fe«r6i£fr«ttt<o»jck LTWUy hEUS^l 8± 
lc. xjK=SfylMli^)SaHf"Jl 1 CJ: r>T¥*tt«#* 
?7a*^«$*lT, ^W^(*^7tS : f7ac7)±B{C 
Ktt^itfcPfflWffi6akNflKa5a*«, 
-6p, 5n(Cj:oTrUyha»a6El80«tt»l 
8a, 1 8b{C«-xf»eStL-CV^4. dfl^SliSB 1 
8a. 18bJi. 7-yyhgSMia^l s^aaLT^ 
SftJtKffiRffitf^/U-*-^ 19, 1 9 Z-ftLXT 

oyb®&msi\8?>Tmiz±ftmzm®ztix. z 
vyrvy yw&W&\ swTWX'hbmtmommx' 

mt/X^t. =Srfc, ±Er»Jy MMaSEl 8t»iT 
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[0 15 2] ±ie^ftfl#£?7a£ft£, 

S, .rWE-^Kffllil 3 6(4, 014 (b) fcfcWC 
£ffl»kTIBIWiIM*$rf *4#*> 1 «PJ»RwBriB 
Sr*t4-*. 014 (a) W3V*Tfi#l*l>WSS2ri6l 

|gl 3 6«>±C, JtJB^HWfrSBia^ 7 a*>&*»fc£R 

[0 1 53 3 JJEt-A'MM&l 3 6i4. jgfttt£1r 

ffl£18±tc. Sl^/f^mh?^??^- 

S. ±E*-^HtUSl3 6«ijB«, 014 (b) (C 
jRI-i^CttftH^LTWift'tifcktt. COM 
«W>4"fr* I — I J: 0 fc JJSTt^fltlfi*^ 7 a £E 
Hl/C^S. *7t, JJM-A'MMil 36<7)7fccoaiM 
WffiAttTfflCJgjSLT. T'J>-FBE«S«18<0ffl!ljB 
kBSPHfitcLT^*. Jflr*s. iJEt-^KWIil 3 6 
OftfflJi, ±fB¥^tt?B£*77 a#fflffiOjSc«|CD* 
'IMS 1 - I J; 0 tT*fc:ffltlW« 4 3 izm&lX t> J: 

[0154] JJBR«ft 2 0 14, ¥#ft?SftS? 7 aco 

2£ttSMtt8II§£fflvvc, JbiB*— K«JB 13 6 
tf>±llffl£?8 5 4 a fcffllfctf -y r -f y/iS^ h7^7 

tiftfL-tl. ^<T)KttW2 0J4, 014 ( b ) <nffim&fi 
t 4 o C. T«iiga { *-/I/ 1 3 6c7)±(ffl^«fc 
SUTiWrt-*-*, £«»«* t; E-/l'K«(|gl 3 6W 

0<7>£D«tfii!&££ LT±Er 'J y 1 8 

iMSKmoimumr v > hEna« 1 8 

fli 1 3 6 <r>±Mb Rltft 2 0 OTfflk 0*#ffi*<Ratffl 
k&oTOS. i<ORItffiTR«$ilTaa*f 63ti4. 
014 ( a ) ttJV^T^^WftffllKffiftSiti-*. 
±T^|6jt(4RStf*2 0t5j:^ryyMi^S«il 8K 
4-oTj££>il&. LfctfoT, ¥9SttfBfcS^7a*>£> 

±6 5* . Sa*|fl]O*f6tfl4<±3 0* £7>fg|6Hftt£* 



*hwii 3 6^fflHia5*>^ha5^aiitti.of, 
*m#?mmzmx-zz. 

[0 155] %ti % RJt*2 0{4. «->H<tMBl 3 6 
k ^6SM}*:tf>»R»ftffl£# LT irvhtf J: V **>T\ 
*-;H«f»l 3 60>fftUc±Hffi, &&U4RjWtt 
2 0<^fffl^L£TiJffiWvfft,w^ WitfAU^e 

[01563 ±ie*»*»j(a^7 a s-ry v hm&m 

6. 0tttf, ^fr%^*^7a(0»#1iK#c7)^(C 
ffME$tt04^&JR£&£Uv:SIJIi*S\ 

y MC5rmc»HJ < R» • IMS 

tfl>ttm^WUdfiI^£ffl^Tt>4^. U»U & 
K££triSJI§£ttflH- PiPJSI&k N|MM&k 

[ o 1 5 7 ] z nmmmzm&y-mmm 
mz&ux. m?mft%tftm=F7 aizmix . 01 
(b) ^itz±ma^v r f : mz^9Mimih^m 
&mm?7 b^, 0 1 ( c > £*Lt&tm>t>m 

iie^^lBtS^ 7 b ti . t«*(0G a A s ^^G a P 
*<^) y - H 7 U-A 6 i fiJffl-C'# S k v \o ff Utfi 

"7>F • y-h^U-ASrilLT^^af^Mc^L 
[0 158] (S8<0»f)il5(a), (b) 

[ 0 1 5 9 ] 01 5 ( a > J4, z<7)*mmmm%. 
xmfrbttmmzwi. 015 (b) itmxft 
£Mixmftijfifre>jLt:mwmx'h&. 015 

( a ) , ( b ) ^#^^3t^M(4. ±ffik TffllC«ffi 
*#t****«JKSRT7 b Srfigffl L;t; k k . S» 

mmi 3 7<o3twai»iBAfflfc:abtt*i 2*««tR 

VtzZkWm. 014(a), ( b ) ff&WHti&l 

wtm-x-frt). ft-nmmzG-tzmizim-cDp 

m^zttixtmzmmmtz. 

[0160] zwh vmm*m%mm3.. m. 

ft 1 2 £¥^tt?fce?l^7 b^M^^BW?) 

izt3^xm&-rz36<vmtfmz-fet%*) . Ayom^ 
*>-%mmmztch. x&ft&m?! b& 
btmuc&mtzmfttbi 2Z&b.uc?>x\ m^i 
2 ^zmh^mwm.m^i b<n%%*?mzz. mm 
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BtTffl^mti6b, 5b£EMUc:M7'ii, 
-Xhh<T)X\ ft*c7) ij - F 7 U-A £ <?-cO£ * f i|fflT 

[0161] *%W(0mMMBlZt5^X . ±tE¥#tt?6 
3feS?7bti. 01(a) ^^fl^gftsS^aiiJ;^ 
01 (c) W¥gftfSftsit?7cH£J8LTiJ:^. 

[0 162] (SI9<0itifeff#I) 01 6 (a) , (b) 

fBfc§§H£jjrr0T**>&. 

[0 1 63] 01 6 (a) iiZCDymftmMWZm, 

mfrt>%.tzw®m?h *). ( b ) ix 

ti, mt ixcorv yh&xm&i 8±t. 

3 i<0*-;PKffl||l 3 9tt, 01 6 

( a ) CtJV^TllR»T i ^3W»*SnfcJ:d4»«T 
ftSBS^PBBtt^iB&^-r&kftfc:. 016(b) 
£to^X1IIP]cD%mtT1}WmiZtifi:X oKW&X'h 

ffic9ftfflg|$#£§oT3»fc LTOlbfcttS 1 2 a# 

s. 

[ o 1 6 4 ] s fete, r y y hiatal 1 8±o¥3£tt 

38^77 cflftiBItiiiAlSfc:, ¥ilWttl3te*77ca> 

^wmm9 4(?>mMAB&frt>&x (01 6 
(a) #so . *mmm?7 cnfttmmm&a 

Z&XX/q&ttl. *m#ft%m?7 cetftizttix^ 

mit ixmrntzmzmmtx tiv^, 

3lfi<0«ffl»** { »<^6. Hi 6 (b ) fc 
KtTCijtt J: 0 fc. ^Wt«*SR^ 7 c ^ 0 £B«S 
Vmfrb%m&#2 1 atfflv^-ct J:v^. ±IE 

iz. m#xoTvybs&mi<7)-®izw&zmi8.ix. 
zmmzmmmmtih x 0 izzmftftm^m 

m®7v yh®&&fci 8iz®&Lx%mi<?>x\ % 

%mLirh<m&+t-7-?*7y\- ■ y-H7U- a^jil 
iMiff!2 1.21 afciyuags^ . 014 

( a ) , ( b ) (c* LfcSB 7 0&&^«>¥«itfg££ 



[0165] UE^fWfct*? 7 c *»^«ai»3tt4± 

mmm 1 2 at»«E»t« 1 
2 ac#*&Rst*2 o?R»3ivt . nx/mxfam 1 
2 atlftft^Sixfef^. ¥#<*fB^a^a5tajit 
zti&. itcw^x. mz*mftmm?fr 
mixo iz%commizEmztit:n!ftmffiL& 
!mfom.mmizmKx . ; co¥«ftM£B{iB&zfg 
a«S3E8«»£3rr*. Sftttii 2a 

[0166] JJE3B»Bttfcfelt&98fcfWi 1 2 aJift 

z&mm-htmzmtthmtmmwt lt 

[ 0 1 6 7 ] **H0HBt*iV^T. ¥gtt&ftfg 
f7c K8UT0 1(a), ( b ) C^¥SW8f&3iaR 
f7a, 7b*ffiHTfcJ;H. «ffc, «*tt««**r* 
7 ( b ) fcL iTHMHfcMMW 

ttmrnx-zz. 

[0 168] (mi OcommBM) 01 7 < a) , 

( b ) (i, #$HI!tf>SB 1 O^^iS^St VZ<WA H» 

3i^^ftlS3^B^^-rilriB0-CS>S. 
[01693017(a) liJJB^miftfBtiSBS: JBK 

^[6]* J fe£^Brffi0Sr^L, 017(b) tifBfcfrfaK 

016(a), ( b ) ^itzm9cr>mmmtmi 
¥m&%m=F7 ciz®x.xmv.mmiitz> 
*mft%%m?7bzm^tz£±. ryyvwm&i 

8 CHUT. jei^BSr^TtiXrv^x^^aROfi 

hi2iia«2 3i^mLxt£hmwi ixcoro y hm 

[0170] 01 7 (a), (b) (CSrfJ:p(C. 

ic, ±nmmrv yhmmfc2 3w±^isblto 
4. Ltztf^x, tmw-mm^-7b<7)-&z*7vyh 
mm. 1 8 ao«$ x-m.x-% h<r>x\ *m&¥tm. 
wmmxummztt htmz. 7b<r> 

7 bfrhmzti&m*&.mmz&%\,\ 

&mt LX<vmmm l 2 aCJ:oT»JW«5SS»S*l 
Slfr^^BOfeSi^. $fe(e^<=5rl». =0r*i. ±EK 
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ftcomffiA (017 < b ) ffl*»4>jir 

IWiiS«Tai>*LtfJ:v\ 

[0171)**$. ±E3OI0BrociNvc. ¥*£ft?B£ 
7 b!4. 0 1 ( a ) , ( c ) tc* 

[0 17 2] (SI 1 OUttigJB ) 01 8 (a) , 
(b) . (c)*>J;tf019 (a) , (b) , (c) 

14, *fWJ*SSl ionjMyg«o^*^3^s* 5 aiw 
f 4 n<r)®.m^*7rs Ltzmx-h 4 . £ mmvmm 

**0HHH3l8i. 3 9 0 n mTMA 2 0 n m^ttJUKM 

0. 5MgF 2 -3. 5MgO'Ge0 2 :Mn«f^ 
fit, J^d^6 5 8nmfc±tf-?fc*rt*iMW> 

3e*ajsffs. ±^m2com^mi. s rA i 2 o 4 : e 

uOffifcffc&^fc 0 . %3fcfcH#5 2 2 n mtC±e-^ 
^W-t4llfe0^2raiW1-4. ±ia^30^3t*(4. B 
aMgAl l0 O n : Eu«S»^0. &ft&*A 5 
4 5 2 n ml:±b'-7 £3tt4Wfe<0#£ii}Sfr4 . I 
0>*ftMXftKWi. JJBM . »2. »3*>S3fcfta» 
^OtilW^S-?Ife-t4 i t fc J: -aT BfetftfKSrfflW L - 

iJ. ±E^*»3W : FO«36«^Ot-^tt. 3 90 
n 2 0 n mCOfegfRigt^tf, 4 0 0 n mJb 

M4 2 0nmO»tfHi«(CJMtfr. .fcOffSU*. 
[01 73] 01 8 (a) , (b) . (c)tf N _tlfi# 

SWfcf&fcgBfcfcwc. ±IEmi. SS 2, §l3<7»ft 

*9. »f4ffl*f3feK (%) T'*>4. 4fc. irvffucis 

^•c t . ±iemihffligofi*{citt4±ie^ i^2. 

[01 74] H18 (a) ti. »1. *2, SI3<D£ft 

froisft^ i o o ms%x-h httx. mi (vmtfotf 

4 7fii%, SI20®7tft#l 3ftl%, 3S3<0$fttt 

if a om%x'hh^<^mw.^mw.izxhm^t 



[0 1753 018 (b) (4. »1. m3CD%% 
ton&Mifi 1 0 0M%T'J>4 1 LT , ^ 1 *>3i**# 

5 6**%, »2oa*»36 { l lfi*%, m30^3tf* 
#3 3S«XT*6*^<Wi*«3l3Blt:J:4aaH* 
Oifcft#ffi£^L£0-C&4. £<tt^¥*fr«jfe8 

■oajwjtii. ft»*fepoafet*4. 

[0 1 76] 01 8 (c) (4. JR1. £2, S3*5£3fc 
*<oe*A» 1 0 0fi*%T'J>4 1 LT , & 1 O&fttttf 

6 5fi*%, JB20a***<2 6M%, SS30«3tf* 
^9fiA%t'J)4^co4 i 3lf*^gat J: 4tH»3KO 

safety*. 

[0 177] ^lc0®7tfri:LTc7)La 2 O 
2 S : Eu fc, §S20&3ft*fc LTOBaMg 2 A 1 
, 6 0 2 7 :Eu, Mnt, m30«3fcfti: LTO (S 
r, Ca, Mg, Ce) 10 (P0 4 ) 6 C 1 2 :Eu 
t £ , «(C 7 2 fiS% . 7 M% , 2 1 SSSSWSteV 

<oaj»3t{4, H»=fira€&3t"C*ofc. SfcK, JJE» 

1, Sfl2, »3<0®fc*£, *fc, 5 8fi*%, 2 2* 

«%. 2omst%<r)miiiX'm&*mftm,$m.i>* 

36*. -r=5rfc*>, *^%3fcom3t*O^J:b^* s 5 OS 
±IE» 1 OibfcftOig£i«#7 0fi4%J: 

fc, ±fe^#*^gso^fe«4. m2o«3t», -r 
jfcfetfa^fcfeisoafefc*^ ±iEm2o^ 

3t*0?i^Jt** J 2 0fi4%<l: 0 ^v^t , »fi*«3&»->fc 
feiSoafe^*4^h* { ^-5^. 4fc. _LE¥*fcSfc 
76^g0^36fe(4, SB3<oajt«c, -f*^*>, fffe^Tt 

*>o fcfepoafetc* o . ±iw 3 oa3t»<oa^it* 

hZtmt^t:. Lfc*»oT, mi io^SI^®o^ 

2. &3<nmmw. &«5em&.%. i ims.%. 3 
3aa%w?i^jt$t-j>4 1 a« *afi<otfjs»'*#f> 

[0178] 019 (a) . (b). (c)(4,±ie i l i 

m#&mmzt5^x. m±mm^ms.izM-timi. 
%n%i%ftmz£. ti^iti^t timx-h 4 . wfft 

8l«(4jSft (nra)tf,0. <SWI4fflW5£S (%) 
t'J>4. tJt. HfftttiUtt, SI, S2, S3C7) 

^^^fgft* 5 1 0 0 mmxx'h 4 1 lt. w. 1 
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M6 5li%. »2*>a&fcfc#2 6MtK. S3c7)« 

[ 0 1 7 9 3 0 1 9 ( a ) (4. Mitttllll*>**te«t«. 
g 1 , m 2 .35 3 *>fflfcHtf>iaafi*tf>it*a*. 0 . 5 "C 

[0180)019 (b) {4, »±«B««»lc#M-4 
»1. JB2, SS3<0ibfcttO&fi4<7)Jt^* { , 0.6 6 

[01813019 ( c ) (4. Wih^8gOfi*tC«1-^ 
SI. 312. *3<Offit*<oea*OJt*36*. 1.0? 

h h ^^^m^m^mz i h ^m%<msesm 

[01823019(a), (b), ( c ) «k 0 . ±12 
¥*fl«§!tB(4. ±IESS1 . !t$ 2. $3 <09atf&&*, 
#*6 5M%. 26SM%. 9Si%t'S>-5T. tfjh 

«m^sjitc«^4*i. ^2. »3oajt«c<?ma* 

[0 1 833 02 0(4. 019 (a) fc*Lfc¥*tt» 
#§&H<0»3K* A ^ NH50t. AEfcOifcffiSK 1 5 

1 *#*Lfc^*«3iaiil<Oie»f63K^^^ Wl- 1 5 
2 1 Sr^-f 0-C*> h . Stt«4&^ ( n m ) T* 0 . MM 
ttfflWSME (%) -c*s. 

[01843 02O*>^*>SJ:otc. ilB^SSfrfBt 

HBofBtx^ wn5oij. ABkoifc^aai 5 1 

T\ -LfEJtSJBKl 5 lco^^tt^tHB-f^tt^faW 
WH 5 2tf*f*«i&a»fc. AH^il 

[ 0 1 8 5 3 $ £>(e. ±IE*a£fl«gB(4. JJEttit 

®mx-hhfrt>. iwsjtttfiiii. ^Riffwi^fc'^ 

[0 1 863 ±K^fcf&}tBW=lSV^ . J:E» 1 . 
§12. §S3cOi»(C. **1MHI»098K*fcJfl^4 

wtAiaojtaasiti 5 io«ft(RtteiBhas«L< l 

[0 1 873 *3lM^¥gft&ft§gB<4. ¥8*8 



c7)«B(e«#(ciHB L T t X < . * fc . ±Sm 1 . S3 
2. S53oafttt£. !J^ih8IIB«*iBk:*«J}'Jfflte 
Jltt£KttTt»J:K 3tew»3tt • «IR»JW: 

7*m, f-«y7iHiffl. im H^ta<o^*^^at 

[0 1883 (»12<^at»»)02Ui. *J6WW 
mi 2cO^Sfe»«^3t^^SSr^-r«^0T'3 ! >.|». 

^^i&3t*^a2 o 0(4. ±tess 1 1 vmmmco* 

m#ffi£Wfrt>%i%M2 0 1b. %M2 0 1 frt>c?) 
K20 5Zm<mi£®202t. Z<mmL2 0 2frh 
Vtit&ttlt* 4 * 7- 7 * )V9 tllttfcffift"**' 2 0 

[0 1893 ±IE#S2 0 1(4. JJEsBlfiSl 1<0H 

»fc, ±ie^it**SIS2 0 0*<, J^«S^8I^ 
flffiBS*. ^-V-f^^yfi-^^t'co^SahL 
•CfflV^*lS«^l4, *jS2 0 1i:LT. ±IB*1 1<0 

fc. iJEssi i<oiat»JB^i*j«iais*«iBi&» 

1 . »2, m3c0«^*^. ±IBm47 , j^6cO|lteJeffi 

mziiix&m%^m%*m#mMmmt>ix 
x\ m&x&M. 200 izmmt & u<m 0 

SB(4. ±IE^*«2 0 2^ffllffl2 0 2 afcWBROft 
Jt&ik^fSi^f, fft3ejfc*3Wft<*3HK2 0 2 

s»^«s^3^a(c mi lnmsmn&xtozis 

HLfc i H»*fS3iasaS:iflv^*«2 0 1 SrfM-f* 
t. ;^^ft^gB(4^-f H^5tMTJ)2»*^. S 
Kb LXVT 0 y hieiSS« 1 8 2 0 2 fcB&T 
mz%h£ o (H s «%fi<0H9i2 0 2 afc¥3lttfbfcS 
B5rJR0f=J-(t-5.it(c«J:oT. Cl<OS3K«[2 0 2<DftHJ 
W*[6]cr)^«^B2 0 0<0W**SMW9*C'J^ < T 
±ia3fei!52 0 1(4. SS04^*%^B 
Srffll^. *<0»**H-»-C*Wf lffl<Oi|iW«Ej63t 

[0 1 90 3 ±ESIJK«2 0 2(4. mUttVt-X* 
-b*T?Vil<Jk®mb'fr 3tiS2 
0 1*^O3t* J SIA$n^iIffi2 0 2ai:. ^AL/c3t 
$-SttB-r^7tStaiffi2 0 2 bUW<0Bifc:«R»»tR»t 
St. 3fe3l2 0 l*>^^$r^*ft<3tKtii®2 0 2b 
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ffflffl2 0 2 a*)*j&»£t1*Sr< . 0Utf*tl*rt6 2o<0 
fflffla^AUCki^. #tta}ffi2 0 2bfc 

mtm,%<mm^z'th^.Mz, m%M2 o 2 
mm 2 0 2 a*^^A§^3tir±ieffl^$*!ti£W 

TRW$^T3!6»aiiii2 0 2b3&»fe»ajLTt>J:o. ± 
faM«cft«^?-y£fS<t£ b . 3fcJfc!ti® 2 0 2 

coi9i] ±ejwfc/t*^2 0 3«. awwtistt 

2^omW%&Mt , CIO 2oo»IKRIlcitA3*irt: 

fi. MctlSLfc-K'J MMf'Jxf-U 
y-fU7*U-h$rfc*K. «/h$r>\^;&AJBttj&4v*tt 

£(«P3:fc'T\ fife. WfetcSfeLT. 
life. Ifi^7-7^^«?iit^.. 
[0 19 2] H2 2(±. ±.mt!7-7 < fr?<?>tt%>fflt. 
i^LtzmX'h'O. 2 1 0#*fi<0#9-7*/l^<0# 
JlfiWlfCA 0.211 im&co#y-7 < )V9<r)ftJffi 
ttTft 9 . 2 12 (i# feO# 5 - 7 -r /U ? cO^^ttT- 
J>l>. Z<nii , 7--? <)V9<Mfltim.2 1 0. 211, 
2 1 2 (ca^Ti J: 3 C. UB6S2 0 1 frh<F>%vM 

ftjfcft^. HI. SS2, S&2O3b^<0fBftfcftfcJ;tf 
S&it**. m 1 JaM 3 ogfcfcoJSS* fc ftjhffltSHS 

%2 0 5<*>tt*#tf«\ ±iE#5-7 4 ;^(Mt 
2 10, 2 11. 2 1 2fc:S£$-ttTUl>. Witf. ft 
ff^feSi^firLTlli 9(b) o&*tt-?P£$rf¥S*fr 
»*§S«i« 02 2<oa*Bttfca£l/O*S. 

attiBiasBi. ±.mmmzm%-t&±?iz, ±te 
7ftgi2 0 1 «±ibx7 7-7 -r M0fflem.£.m&ti> 

iSft^-^i^fl-tS*^. £«D#SB2 0 l#»fc«0*2 0 5 
(i. ±I»3iaS2 0 2t:1tLXM&**)V2 0 3fc»A» 
ft£> b . ^ OfgaV 2 0 3tf)#7— 7 -r;l/?(cJ:o 
T, »S*^<TB&m-0*fe, »fe. #€,(7)7t2 0 7 
K#ft§ftl>. <rofBfc^gfi2 0 0tt. 

fefStf H# =5: , L- *» t, . S5»£A»-7i8i a v h 5 7. h e>W 

[0 193] 



OtiJ&tTfcS: 6 0 0 n m^6 7 0 n mO^fccOfBtiSJI 

a, Aiao«asKSr#aw* t . *wt±* ±12*$* 

*> 4»c0tt«*t J: iX&Mff%b'$£i> t>%W> 

*#C#4. ifc. ±IE^*f&3fc5it^O?&7ft£*«±3 
9 0 n m7bM4 2 0 n mT*4OT. ±12^***31661 

[0194] 1 Hte»SO^*f^^«i. JJEfift 
*Ji. M 2 0 2 S : Eu ({IU MiiLa, Gd, Y*^ 
StffL4^-^h.*»-o*fc{i2UUi<03eR) . 0.5M 
gF 2 -3. 5MgO-Ge0 2 :Mn.Y 2 0 3 :Eu. 
Y(P, V)0,:Eu. YVO, : Eu, X'&Ztl&lk 
%tiW®cr>oh. ^-rtltr-r>ttzii.2&±frt>%&cr) 

x\ m*m#mmi-comM%mtxm%iffi 
mmmx' & x , ft»^tsomfe#fe*7to^** 

[0195] *fKH<Oim9*»3iaa«i, ±ie^** 
3K*^i«*iSft**3 9 0 n 2 0 n m^tiJStTfe 

0 0 n m7^M5 4 0 n mcojffeco^^t^-ri.* 

m^mhb. i.^tt±, ±ie^*%7tJii L *^c7) 

%Wimzmtf&ttX'MfL?M&cn>m%KX'Zh. t 
tz. ±.ti*mfam.mT<m%,%imz 3 9 0 n m^^4 

2 0 n mt'ftl.cO'r-, JJE#**JBISK«£»***» 

[0196] 1 mmB<7>¥m#m$im}. a&atx 

mt. RMgjA 1 16 0 27 : Eu, Mn (fflU, RfiS 
r. B a*^Stfitl>V^*^-0^^(iPf^7C 
fg) . RMgA 1 10 O, 7 : Eu. Mn (dU RiiS 
r, Ba*»4>Stfixl)^-fil*»-Oi^(iM*<7)7C 

ZnS:Cu, S r A 1 2 0, : Eu . SrAl; 
O, : Eu, Dy. ZnO:Zn. Zn 2 Ge 2 0 4 :M 
n, Zn 2 Si0 4 :Mn, Q 3 MgSi 2 0 8 :Eu, M 
n (flU Q<iSr, Ba, C ai)>t>Mtfilh\^-filfr 
-O*fctt2fiUi<07C*) - t-«$tiS«7t*^Sf<0d 
*>. ^mi)*—?£tc\t2VJ±frC>%h<7)X\ ±Mi*m 

#m,m?<r>m;m£mtx&m%mmzMiRX'Z 

X. |§fe<omfelbK«O i f i »**3tSia5rt#l> Z b tfX' 

wmmtfiS^mftmgiEizx'Zh. 
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3fc*?UL fM£# { 3 9 0 n mBM4 2 0 n mOiiJSt 
4 1 0 n m^»M4 8 0 n mC0#fe«0^jS^(CS^-fl) 

±IE^tt»M9^ffcfc»fitt3 9 0 n m^M 
4 2 0 nm-C&l. ?)T\ JJE^fWBKSHfcaWtt-* 
^ n a n <7)*fg^. A*^^»*«^fcK6jfc-C&S. 
[0198] 1 38l^<0¥?*ttfft3fc§&Wa, ±IEffit 
flsii, A, 0 (P0 4 ) 6 C 1, : Eu (fiU AttSr, 
Ca, Ba, Mg, C efrt > Ml$tl&^~ftli) > — ?&t: 
(i2Jil±07cS) , XMg 2 A 1 16 0 27 : Eu (flU 
XJiS r . B aj^jMHilS Wf *!.*>-" ?^7t{iM*"<0 
5c*) . XMgA 1 10 O 17 : Eu (flU X(iS r , B 

a^4>atr<li^t*l*»--3*fcJ±P*^7C*) s Zn 
S:Ag. Sr 10 (P0 4 ) 6 C 1 2 : Eu, Ca 10 (P 
0,) 6 F 2 : Sb, Z 3 MgS i 2 0 8 : Eu (fiU Zli 
Sr, Ba, Ca#^S(mMvfix^-o4£{;i2iil 
Ji«07LS) , SrMgSii0 8 :Eu, Sr 2 P 2 0 7 : 
Eu, CaAljO^Eu, Nd, ?&Ztl&&.l/tfo?> 

mmmzm&fritx. ^mwj&atw 
mmmmmm^imfoftxgiSizx' s * . 
[0199] xmifwmikffiSffit* ±m*mft% 

tm^lt. ftm&ifi3 9 0 n mM4 2 0 n mCOttilt 

m^thtmz. zmmwmM^ti^mm 

4 8 0 n mTM 5 0 0 n nKOWIIfe^jfcjSftt^t 
49bKfr*fltt**>T\ Z<rm%fcti*b<?ffl<i, AfSJ^ 

b<nm^iz£^X£ffl&%3k'%tot>%^frt>, C<0¥ 

4. ±IB^^**^<7)^^{i3 9 0nm 

m.A 2 0nmt*4W. ±fc¥*ttM»f»l£ 
l-SSBiftoafl^. A*^«B«P*Sft*«CI»jh-CS 

[0200] 1 £tt^O¥*fr%ft£gaM:. JJE** 
mi. Sr,AI„0 !5 :Eu, Sr 4 Al 14 0 25 :E 
u, Dy, L 10 (P0 4 ) 6 C 1 2 : Eu (fit, UiB 
a, Ca. Mgfr68fcfltMvffia^-3ifctt2fcU: 
(OTiM) . S r 2 S i 3 0 8 • 2 S r C 1 2 : Eu, 
ftSI»<0P?>0*>, v%-rfL*>-o^^{i2tLh*^ 

^fMBtssa**** ^ t # x-£ , as^3t*^«^ 



[o2on xm^trntommmt. 
ytm^a. fem&tf 3 9 0 n m jbm4 2 0 n motust 

5 7 0 n m7bM6 0 0 n m^1ffec0^jftfttC»tl» 

*fc, UE^WftlBtSH^oajttt^ia 9 OnmM 
4 20nmT'*>&<')T\ JJe¥$#f&3fclSa£flWc-f 6 
».fttf>»flK\ A*^WH»t«iR«R:l»jh-e#*. 

[0202] i mmi&wm#i&££mt* issa&t 

mi, ZnS:Mn, ZnS:Cu, Mn, Co,tS 

Zti&mfttiWWcoo ^~ftifr-r>ttili2£X±.fr 

h*h<nx\ m*mft%^m?cD$>m.mzmtxm 
mKcmftmmm-tizttfxzx. m^^mt<o 
*mmw&a.&&& z t #t-$ h . 
[0203] i msm<^mm^&\i . 

r, ^frmim^frhcvmKzmmzm^m'Z 
x. 7ih®mcv¥mw%ftmwizx'$h. m±mm 

[ 0 2 0 4 ] 4 £, ±ia^^3tgB(i. 

hmmt sra*£*>Hts c t k i oxma 

6 Z t <?)MZ X o T . mawJBtift^NIWsfbKBt 

[0205] i mmmcvmtbm&mis 

&<n-7*7yYU<n&lzW&fhtmz. ho-^cov- 

\<7i<-Mzmmizmmix. ±ml2o<o*j- H7U 

- A«j|Kflr < «,-« fc JJa^^lfecS^ i: ^±iea 
ihffiiit'S± IX^Z <r>x\ til* -y y h 

jh«IBW»*WBt*fc:J: ^XW&zWL&mZtihfr 

[0206] i mmm<n*mwmMm±. 
mmm?*. -nm-Yyv-j*<r>9tmzmt&ix 
Ktmtiw&mt&izm.mmtii l x . ±§e-»w;-h 

w.mm^ t £±.i&i±m&x'&± ix »i <nx\ *m 
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[0207] i mtmBcommyemmt. mm 

<ki>-ut. ±mmmm=?-b. ±m%fct& 
m±®mx'H±?&<nx\ mmytm^^^m 
mzmmmxzx^^mmftmmz^h z. t 
tfxzhtmz, ±MmmwmM.z. mmmmm 
izmm iz$i±®mzmimzisGzit&x. o */> 

[0208] i ns^ffiico^^^nsji, mm 

yhmzzi-T< y^mmiftmi. ^^z±m^-t 
< >?m<D±i,zmmmwix . ±12200'; - h 
7 1/-^^< fc t,-asfc . mmmxm? t . 

6*^J:0tflBC*«>ttlBJItiJ«Sr<T**. ifc* ± 
!B3-r 4 y^TSWtJ: oTJJB^ftfS^^OfBK 

mmmx\ mmm^z^hmmcom^n 
£V$kmitm±x'%&. 

[0209] i mtmm^mwmmma. mm 
wt, mm&mm?<7)fm&%i%^x\ jjem 

^S^^fWBIMtffc&ft.** 1 ^ 3SRoJJrStf> 
J: 0 1 SfttcKe-C* T . * WIS 

[0210] i mmm^mwwtmn, mm 

izmvymmzmmztixms &%m<±Miwmz 
izmztix^&<?>x\ ixmxfocommmz'jrmzx'Z 
xwmizhzzmizxz. mmtm^fr 
bcr>%immz±imK#x'%.&$mzixhfr(> , 

[0211] 1 ISJ^Ii<D¥#ft?63fcJSSti. ilfiM 

t\ a«t«itf^(UT(H»&»is-riiiiii<^iaw t 

±IB^*IBtSi 1 *^<7)ii5lt3t2r*^l.^(cSDl 

h. 

[0212] i nwmtvtmwmMmi. mm 



mm&immzm\mzmmz fix \ ^ t * 

fe*nLrv^i:«fc. ±.m±mm±iz&mzm 
wix^&cox\ mmimm(r)£oizmmc?)fm<?)ft 
wizmmz-mtz .tot, ±fe3»w®jH«£Bij 

IffC**. ifc, JhEttikfttMi. ¥#fW&3K*7tf>» 
ft®k%%ftt<?)ffl<DVm&®%)-lz-t&?>X\ tetsh 
tffim^i%--COf&t£®&Z)itfX'%h. £tz. ±ffi 

iZX'ZZ. 

[02133 i mmmm^mm^mma. mm 
m?tf&wico&&&mz%m tix . ±amm% 

mi. mmmm?za±tzkmz±M?MMft 

$tmmz$itix\,^<7)x\ tmmmm^nm 

ct n xmm^mM^mm^mm htiht- 
(>.mx*)^mz. ifri>%mizmm%Mwv 
smx-zb. tit* ±.izmmtm?frt>com% 

b , UBRWttfc J: ->XRMtZtit:BiMt*b iWRt« 

[0214] i mmmmcomm^wa. mm 
m?i£&m<7&SGi®k.mmiz&mtix}3 r ) , ± 

IB^*H3t«i 1 *^oaiftf*0^< t i,-S5^KSt 

±ffi^«ft5Bt*^Sr*tjt-rSfcftt±iBRItflsA> 
JJBRWft fc J3 v ^3fc* Wt * ffltclStt iiT v >S « 

tihbMzm%%mtt.x. mmtt&w.co9mzft 
#tifrt>* m&z%%mcoz.izmmfj:^<?>x'% 
Kti&immtffiimxzx . %miz%mtf&^mm 

ot-, zcr>%xmzKt&mwmm?<?>m%M}5£ 

tffm&BtffflQZtlX , SSUfcttflSrWI-S^Wc 
[0215] 1 HiSJg©<7)¥3£ft«§Sffii - 

iB^*^« : PA^wai»f3ttfo^< t t-»ssat 
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^x%mm-& BKiwt htix v ±ii*m& 

tixfr^^i¥%%Mwmmzmztiz>frt>. &m 
mmmmiiti¥mftft%%imzx'zz>. 
[0216] i mmm^mfoitmmt. 
m?immn£m®tmmiztmztixh r ) , ± 
mmm?m i Ffrt><r)mft<o>j?%< t 

izm%.mfrh<7)m%tfmmz>m±®mmi , 
# t . uz®mmh mwm.rn.mzx'* * . 

[0217] *»W>#*{MBtel»tt, WfUifc, % 
#S*a<3 9 0 n mfmA 2 0 n mc7)tu8f3fc£W-f.g>¥ 
WMHaH^fiWU IBt»fi*»6 0 0nraM6 7 
0 nm«««8l«t±5H6t-? fc^tf S*fe<oaj»* 
£#t£®l<0M*t. ^«^* { 5 0 0nm^5 
4 0 n mWttJMH«K±«3te-^ t*-f*»fe<oaj» 
*t*t6*2<oabt*i:, «3K«ft* t 4 1 OnmM 
4 8 0 nm«SI«t±Me-? £ *Tf SUfeWiii 
St3tSr*-r*^3W^fttSrffiSx. ±IEflSl, IS 2. 

3 owffifrh <nm±<ri&<rmw&&kX-h h <r> 
x\ ^n^m^m^nAm^m^mm^m 

fife, 

aaff 3j»fe<oiiftosBW3iec J: -> xmmtth z t 
&< . m K&mv&mcoftx&znh z t 

izmmztizm. Afsmmmmz&^x. a* 
X'%&. £.?z. ±.M*mmxm?<v%%mm 390 

n 2 0 n mtJiSW, ilE^ffcf&ttiSaS: 

[0218] 1 II^BcD^gftfBfciiSJi. ±E» 1 
<7)^#c{i, M 2 0 2 S : Eu (fit. MliLa, Gd. 

Y*^S«mi)V^-faA»-oi/cJi2W±^7cig) . 

0. 5MgF 2 -3. 5MgO Ge0 2 :Mn. Y 
2 03:Eu,Y(P.V)0 4 :Eu, YVO, : Eu. 



irf^&O. ±£82«>gi3fttti. RMg 2 Al 
16 0 27 :Eu. Mn ({IL. RJiSr, B afr&jMJfiX 
l>Vvfft#> — ?£tz\tW3i<07iM) , RMgAl 
„0„:Eu, Mn (fit, RttSr, Baa»4>»«t 
M^ft#>-o££teffi#07tS) . ZnS : Cu. S 
rAl 2 0 4 :Eu, S r A 1 2 0 4 : E u , D y , Zn 
O: Zn, Zn 2 Ge 2 0 4 : Mn, Zn 2 S i 0 4 : M 
n, Q 3 MgS i 2 0 8 : Eu , Mn (flU QtiS r , 
Ba, C a frt>Mlitl&\> ^-ftlfr — 0£tzli2V±k<r>7i 

li2J2Lb&>£*9, ±iB&3*>38tef«±, A 10 (P 
0 4 ) 6 C 1 2 : Eu (flU AliSr, Ca, Ba, M 
g, Ce*»&atfft*Vvfiia»-' P*fctt2J2Lttf>7C 
X) . XMg 2 A li 6 0 27 : Eu (fflU XliSr, B 

gAl 10 O 17 :Eu (fflU X(iSr, Baj&>6»»l 
*V>-Wl*»— ?t^fiM^7C*) , ZnS : Ag. S 
r 10 (P0 4 ) 6 C 1 2 : Eu. Ca 10 ( PO, ) 6 F 2 : S 
b, Z 3 MgS i 2 0 8 : Eu ({its ZtiSr, Ba, 
Ca*^S{ftH.v^ix*^-oi^(±2Oh<07C») , 
SrMgSi 2 0 9 : Eu, Sr^jO, : Eu, CaA 
1 2 0 4 : Eu, Nd, X'mZtll&ftftnmOo-h. 
V vtffcfr-O ttz\±2 V±frt>1tb V>X\ ftm&tf 3 
9 0 nm7!;^4 2 0 n mCOo *><DVvfft.05&ft&#£3f 

*l4>tf)J|Lfetf>#fe. life. WfeOTtCOSfetioT. g 

mwm;m?<?>mM%nvtexn%i%<7m£. 

*fe, HfeOttfit^^Slftt&ii: 

m&mm?<?>m%mm%m£fa±.x'£x . 

[0219] i mmmnmwmmii. jje» 
i, *2. ®3o«3fe*i. mg.tf\ooms%X'hh 
tlx. ±1235 1 <7>i«a< 5 o aa%oh 7 0 nm.% 

WT. JJE»2<OS3K*3&«7fiS%fiLJt2 0fiS%a 
T. JJE» 3 C7»tttf 2 0 fii%JjLh 3 0 Si%tlT 
■C*l)C0T\ ±ie»2<0*3e«cA»aa«-i»fe<03Kt:Jt 
A^«iSe* { <R^m 1 J: OTB 3 (^ftttoaiW 

[0220] i mmnkvmfkfeKSsnt . ±mi± 

±KUihffl»0MK:*«-*±E« 1 . ^2 . §!3<01t 
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[0221] i H]^^o^3K^^s(i, ±ie^^* 

fit. iJESBHRa6»fe«)*tJ»l$*T4«IW-*#. 

at. ta. »o»ftf. wsw**v«K«3e 
[0222] i ^msmrntm^mt. *mfom. 

t . ±K8 1 ffimfriftm* t . ±ffi8 2 «>ibfc* 
1. 82. 83<7>3lftttOfi-£Jt$t. JJEJfjtfflliW 

s»c*«-6±ie»i. ^2. iB3oa*«s<oesft^) 

Jt*t^a*>0^<tt—3S:iSt5L^W. ±E# 
I, 

[0223] i mtmmcD%Kfk*mwi£. jje»3K* 
*. 

[013 01(a). (b) , (c) 14. *«HBt*J 
v vCffl n 4>ftl>¥#tt&^?<D8ffi0T-*> £ . 

[02] 02 (a) 14. jfcfeOjfcfcfefcOlfVC. ft% 
fi«ofBfcv^MI*jj^T*9, 02 (b) imit 

[03] 03 ( a) (4. *fe<OB3efeC-3WC. 02 
fcII**ibl^3B^^?WI'£^BT*9. 03 

( b ) I4£3fc#:^!);gx^? WU£*rt0T£>l>. 

[04 ] 04(a) {4. IMWtffcjKfefcOVvC . «3t 
ftw^^^^ b /l^t0T'£> 0.04 ( b ) tt&ft 

[05] 05 ( a) {4. ftf&coJBtfet^V^T. 04 

( b ) jiffieftoisssx^^ h^jstarfei. 

[06] 06 ( a) <4. IHWtffcfcfefcoivC, 

Yju&p-m?t>*). 06 (b) 

[07] 07 ( a) 14. iirfeOfBratoVvc, 06 
fc3**4ffl^m*^7Wl'£^BT&»), 07 



[08] 08(a). (b). ( c ) i4, *w&m 
i nmmmzmh mtom%s.*im-mmmx'$> 
h. 

[09] 09 (a) . (b)(4. *JKBW»2<0iat 

[010] 010(a). (b) (4. #3%BJ1?>83?) 

[011] 011(a). (b) (4. *»Bjj«O840> 
HfflfflfllRC fctt6^ttffc3^B£*tlSriii0T* S . 
[012] 012(a). (b) (4. *»H*>*5<0 

mmmizmh^&mm.^tmmx'hh. 

[013] *f^»60lllKB!Btt5»t6^»*» 

[014] 01 4 ( a ) t4. *$m<ffi7<rm&m 
izmh^mfcm&mniEmfrbJLtzwwwiX'h r> . 

014 ( b ) iimm>t>%.KMmmxhh. 
[0i5] 0 1 5 ( a ) (4. xmcomsommmm 
i,zm&*mftmgi&<?)jEmfrt>n.tzmm®x'$> o . 

015 ( b ) i*gmfrt>n£Bmmv#>i>. 

[016] 0 1 6 ( a ) (4. *!6^<ogi9 WUdBBtt 

izt5v&*mfc%mm<?>jEWfrt>&t:W\mmx'*> o . 

016(b) (4O8ffi*^mJtBfB0T'*l.. 

[0173 0 1 7 ( a ) (4. i o<r>mmm 
mzmz*m#%%&w<7)iEmi)>e>Mfcmm®x't> 

0.017 ( b ) telllffla^jifclSfffiETttS.. 
[018] 018 (a) (48l<9Sbfcfl£#4 7«M 

01 8 (b) t4. mi <mymw5 6 

ftt%. * 2 1 ia»%. 83<7>3bttfr* { 3 

3tt4%-C'$>^,^. 01 8 (c ) <4. SlWfflttW 

6 5a»%. »2<ofim&*2 6««%. ms<m%& 
f3<9mM%x'h^^cr>^mm^Ms^mmm 

ft^&hLtMX'bh. 

[019] 0 1 9 ( a ) (4, S±ffl»<0*«fc»-r* 
81.82.83 <0S#«cOiiS JtoJfcfStf 0 . 5 -C& 

019 (b) {40. 6 6T*S«^. 01 9 
( c ) (41 . 0T*6*£«^tt$M£§SH^aJitfttf> 

[020] 019(a) &p i,tz*mw%mm.cr>% 

HH50i, AIB*)JtfliJ8* 1 5 1 £;#JgL 
fc^fWmBlOlgSWfe**'*? h/H 5 2 1 Sr^-T 
0T'£>l>. 

[02i] *m<?>m 1 2 <n%mm)%w*m. 
z^-tmmx'hh. 

[02 2] *»^«3tSKy6lt*««i**5-7^ 

7 a ^mteftzm? 

7 b mmvm* 
7 c im^mm* 
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700 




500 



550 
** (nm) 



600 
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350 400 
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350 400 % 
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[01 1] 



[012] 



(a) 



6p ^132 




l8o II 7a 16 18b 



7b 6p 

5b, \ 134 Y 6b 



(a) 




15 18a 18 18b 



(b) 
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m 




500 SCO 
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600 




400 



450 



500 



*^^(Sr t Co t Bo l Ceho(P04)6Cl2tEu© 



ft 
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350 400 
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400 
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(a) 




19' I8a U 7a 18 18b 19 



[015] 

20 6b 137 12 

■> >■ W 




7b 5b 16 
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[07] [09] 






19 13 7c 21 f9 



la) 




7b 23 B 
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[020] CH21] 
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(51)Int.C1.7 

C 0 9 K 11/61 
11/64 
11/66 
11/71 
11/72 
11/78 
11/82 
11/83 
11/84 



CPB 
CPC 
CPD 
CPM 
CPR 
CPS 
CPT 
CPV 
CPW 



F I 

C0 9K 11/61 
11/64 
11/66 
11/71 
11/72 
11/78 
11/82 
11/83 
11/84 



CPB 
CPC 
CPD 
CPM 
CPR 
CPS 
CPT 
CPV 
CPW 



'i 
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CPX 
CQA 



CPX 
CQA 



mtmzm±m 1 Tgi5# i # 



(7a* wt m #M 

JtDK*t*MK±8 1 T@15# 1 * 



J&S0H*MIX±£1TI15#1# * = t* 



F?-A( 



) 4H001 CA02 XA08 XA09 XA12 XA13 
XA14 XA15 XA16 XA17 XA20 
XA23 XA30 XA32 XA38 XA39 
XA56 XA57 XA58 XA64 YA25 
YA27 YA29 YA30 YA47 YA51 
YA60 YA63 YA66 
5F041 AA12 AA42 AA44 CA34 CB28 
DA02 DA07 DA12 DA17 DA43 
DA81 EE22 EE23 EE25 FF01 



